Matching pennies game is the simplest game in game theory. In data from laboratory experimental economics, with the metric for an instantaneous velocity measurement, we report the first observation of the evolutionary velocity field in the population strategy state space of the game. Background: In evolutionary game theory (EGT), an evolutionary dynamic equation describes the velocity field.
14 In experimental economics, the time t is the label along the repeated rounds in a session. At each round t, there 15 is one observation of x t in X. Therefore, the smallest tick △t is 1 and is the time interval between two successive 16 rounds.
17
Metric for Velocity: Figure 1 shows a microscopic process P from which one observation of an instantaneous 18 velocity, υ o pq , can be defined [12] . From t to t+1, the forward change at a given state (p, q) is described as x + =x t+1 −x t .
19
From t-1 to t, the backward change is x − =x t − x t−1 . Hence, at a given state (p, q), we define, υ o pq , as 
where Ω pq is the total observation of the state (p, q) and the summation is carried over all of the rounds whenever 24 the observed state is (p, q). A practical numeric example for calculation of a υ pq is shown in the S2 in electronic 25 supplementary materials.
26
Experiment: This experiment uses the traditional experimental setting for social evolution [6-11, 13]. We em-27 ployed the MPG among two populations with the payoff matrix in Table I . Each population includes 4 subjects. There . The 5×5 Lattice (in gray dots) is the population strategy state space X of the two populations MPG. xA is one of the states in X and xA=(0.25, 0.75). Suppose that, during a microscope process P including both a forward change (x + ) and a backward chang (x − ), the observed state at t is xA, and at (t − 1) is xB and at (t + 1) is xC, by Eq. are 12 independent sessions and each session includes 300 rounds repeated with random matching protocol. For more 29 details, see S1 in the electronic supplementary materials.
30
Results: Figure 2 shows the main results from our experimental data for the MPG. The mean observation of 31 density is x * =(0.510, 0.490). For each state, Figure 2 shows the total number of observation Ω pq and the mean 32 velocity vector υ pq . Globally, a significant cyclic velocity field pattern is observed.
33
For state (p, q), the normal vector is defined as r pq :=x pq − x * . Our results show a statistically significant positive 34 correlation between |υ pq | and |r pq | (p=0.000); The angle from υ pq to r pq is a right angle (±7%) [19] .
35
Summary: In our data of MPG, statistically, the larger the magnitude of the normal vector, the faster the evolution 36 should be. Meanwhile, the direction of the evolution is perpendicular to the normal vector. In the full population 37 strategy state space, the evolutionary velocity field pattern is cyclic and clockwise.
38
The existence of the velocity pattern is not observed only in our data. Using the same experimetrics as above and 
42
The matching pennies game is the simplest model in game theory [14] and the evolution dynamical pattern can be 43 modeled theoretically [2, 15] . In this letter, we report the first empirical observation of the evolutionary velocity field. 
